Increasing SMN levels using the histone deacetylase inhibitor SAHA ameliorates defects in skeletal muscle microvasculature in a mouse model of severe spinal muscular atrophy.
Spinal muscular atrophy (SMA), a primarily childhood form of motor neuron disease, is caused by reduced levels of a single, ubiquitously expressed protein: the survival motor neuron (SMN) protein. Low levels of SMN cause motor neuron degeneration but recent reports describe effects of low SMN levels in multiple tissues and organs, including the vasculature. Previously we have reported a significant defect in the vascular beds of SMA affected skeletal muscle. Here we examine the effects of ubiquitously increasing SMN levels, via treatment with the histone deacetylase inhibitor SAHA, on this vascular defect in the Taiwanese mouse: FVB.Cg-Tg(SMN2)2Hung Smn1(tm1Hung)/J mouse model of severe SMA. SAHA treatment resulted in an increase in the weight of SMA mice compared to untreated SMA mice and almost completely restored motor function at P10, the late symptomatic time point analysed. Vascular density in skeletal muscle was then assessed by morphological quantitation of immunofluorescence staining of vessels and quantitative fluorescent western blotting for a key endothelial protein PECAM-1. At P10 a severe vascular defect was present with a significant (P<0.01) ~82% reduction in vascular density in SMA mice when compared to control littermates. SAHA significantly increases SMN levels and also increased vascular density in SMA mice (P<0.05), suggesting that the vascular defect in SMA mice is amenable to SAHA treatment.